


Section 1: Introduction and Background
Project Scope

Laws ofMinnesota 2010 ChapteB61, Article 4, Section 75 direthe Commissioner of Natural
Resouces to report on:

1) Information on the benefits and costs of using statened lands for wind energy systems;
2) The effects of wind energy systems on statened lands;

3) Recommendations for a regulatory system and restrictions that will be necepsatsct the
state's land and water resources when using statened lands for wind energy systems; and

4) Identification of stateowned lands that would be suitable for wind energy systems and state
owned lands that would be unsuitable, including recommendationsesirictions on the use of
state-owned lands based on their designation as units of the outdoor recreation system under
Minnesota Statutes, section 86A.05.

This reportaddresses large scat®mmercialwind energy development on state owned lands, primarily
DNR administeredahds. The report does notddress the installation of small scale wind energy
development designed to provide power directly to DNR or other state administered facilifidse
scale, nature and impacts of those projects are sigmiflgadifferent from commercial wind
development.

The report addresss both generalwind development leases as well as wind buffer leasegerferal

wind development lease would allow the construction of wind turbines and ancillary facilities such as
access roads, transformers, substations and power limedands held in fee title by the state Wind
buffers leases allow a wind developer to install wind turtsreoser to the property line than typical
setbacks allow. The permitting practice of th#innesotaPublic Utilities CommissigqiRUChas been to
require a setback of five rotor diameters in the direction of prevailing winds (typically north and south)
and three rotor diameters in the direction of ngmevailing winds (typically east and westyrh non
participating landowners. The resulting \wd buffer zones vary based on the size of the turbines used,
but are approximatelyy50 feet east to west and,250 feet north to south.The wind buffers zones are
established to minimize the impact ondhfree flow of air across adjacent propertieRUC does not
apply wind access buffers to linear features such as trails and roads, rather smaller setbacks based on
public safety are applied.

The report will not specifically address development of povwees or similar facilities that may be
developed in conjunction with a wind project. Authority, practices and procedures to address power
lines and similar utilities proposed to cross state lands and public waterslesre developed under
Minnesota $atutes Section84.415 Alicenseto crosscan be issued for 25 or 50 ysain this case, the
disturbance is well understood and the process to manage these transactions is well established. This
report shall primarily focus on projects that would ins&dtualwind turbinewith the ancillary facilities

on or adjacent to state omed lands.

Page |1



Wind Energy Developmerand MinnesotaEnergy Policy
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operating capacityin Minnesota has grown to 1,800 Megawatts (MW)with over 600 MW under

construction' Continued wind energy development and growth is anticipated through 2025 under the
Minnesota Renewable Electricity Standard (RES). The RES calls for all utilities serving Minnesota
customers to supply 25% of their sales with rehesvf S NB &2 dzZNDOS& 068& HAHP D ¢ K.
Xcel Energy, is required to supply 30% of their sales with renewable supplies by 2020.

Wind DevelopmenRequestsand DNR Administered Lands

It is not clear how attractive State owned lands are todvenergy developers. The Minnesota
Department of Natural Resources (DNR) administered lands are concentrated in Northeast Minnesota,
where wind resources tend to be least robust and transmission infrastructure is limited. However, wind
development hasheen spreading throughout the state into areas once deemed unsuitable. DNR
administers four management units that have or will soon have leased some form of wind right to a
private developer. In 2009, the Section of Wildlife accepted the donationeoiNindy Acres WMA

from the Nobles County Pheasants Forever Chapter. The parcel was donated to the statevinih a

buffer easement already placed on the land. The developer will not be allowed to install turbines on
the unit, but will be allowed to exroach into the wind buffer zone. The DNR did issue a wind buffer
lease to on a section of the Casey Jones State trail located in Pipestone County. This was a situation
where the project was already permitted by the Minnesota Public Utilities Commisbignthe
developerchoose towork with the DNR to secure wind buffer lease as part of project due diligence.

The most significant lease stems from legislative direction to sign a wind development lease with the
Mountain Iron Economic Development Autlitg’ On February 24, 2010 a lease agreement was
executed for 320 acres of School Trust Lands in St. Louis County. The fourth case is being negotiated
and involves awind buffer lease on a minor, inadvertent encroachment.  Other inquires have
sporadich t @ 0SSy ONRdAK(G G2 GKS 5bwo | 26 SOSNE 6 A (K2 d:
to respond to requests and opportunities more proactively is limited.

Wind Developmenirends

Wind energy production, and therefore cost, is very sensitivevind speeds. Therefore developers
target the windiest locations first. Thedi Minnesotadevelopments were locateth on the glacial
moraine known as Buffalo Ridge Southwest Minnesota This is the windiest location in Minnesota.
However wind development is no longer confined to the Buffalo Ridge or Southwest Minnesota for
three reasons.  Firsthé windiest locations on thduffalo Ridge and surrounding highlandse

1 American Wind Energy Association, US Projects Databtipg/www.awea.org/la_usprojects.cfm
asof December 21, 2010.
2 Laws of Minnesota 2009, Chapter 176, Article 3, Section 12
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developed Second, transmission capacity to move the power to markgtkly becamea limiting

factor in Southwest Minnesota. Third, the growing size of wind turbines and other technological
improvements have dramatically expanded the areas considered economically viable for wind energy
development. Wind resource mapsra included in Appendix 1.

Minnesota is part of a regional grid. There are substantial flows of power between utilitieacaosls
state and province lines The size of the Minnesota wind industry will ultimatelgpend upon the
relative costs and ainsmission capacities for different project locations across the Upper Midwest.

Another trend impacting the future of wind energy siting in Minnesota is local response to wind
development. In most rural communities, wind energy has begneetedas mut needed economic
development. However,sawind developmentpushes into areas with higher population densiyd
higher per capita incom#& has met with moreresistance. Concerns about noisshadowsand visual
impacts hae been aggressively raised locations such as Goodhue and Nicollet Countiegvind
developeranayfocus on places with the lowest population density. These are areas where state owned
conservationands are held in greatest concentration.

Wind Energy and Public Lands Nationally

wind energy development has occurred on both federal and state laodsss the country Though
most suchdevelopment has tended to occur in the wesheve the public land base is much more
dominant. The federal Bureau of Land Managem¢@Rt.M)completed a programmatic Environmental
Impact Statement in 200&ddressingvind energy leasingoy 2009 there were 327 MW of commercial
wind capacity installed on BLM landéth substantially more projects in the approval pipelife.

States have also beeevaluating and implementing wind energy development leasing programs. The
Western States Land Commissioner Associatmmmissioned aurvey of fate land managers in 2008
regarding wind and other renewable energy leasing programd. that time, five states had well
established wind leasing programs for state landsluding: Texas, Colorado, New Mexico,
Washington, and Wyoming The report noted that several other states includiAtaska, Hawalii,
Maryland, Montana, Ohio, Oklahoma, Oregon, and Ukadne actively investigatingrograms for
leasing public lands to wind developefs Several of those states have proceeded with
development of programs.

3 Bureau of Land ManagemerRenewable Energy and the BLM: WikiDuary, 2009
(http://www.blm.gov/pgdata/etc/medialib/bim/wo/MINERALS __REALTY__ AND_RESOURCE_PROTECTION_/energ
y.Par.58306.File.dat/09factsheetmap_Wind.pdf

4 Nancy Welch RodmalVind, Wave/Tidal, ancdiRiver Flow Energy: A review of the Decision Framework of State
Land Management AgenciesPrepared for Western State Land Commissioners Association, Welch and Associates,
July 2008.
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Overview ofSate Lands

The legislative direction calls for the DNR to complete a legislativetrepathe development of wind
SySNHe 2¢y8RiIFGFRAE D ¢KS tS3axatliAdS RANBOGAZ2Y F
administered landshough the language directs that DNR provide recommendations on the applicability

of wind energy develapent on lands included in the Outdoor Recreation System. Lands designated

under the Outdoor Recreation Systems are primarily DNR administered lands but also include lands
administered by the Minnesota Historical Society and the Minnesota Department aspogation.

These lands will be the primary focus, Itkere areother state lands that might be suitable or targeted

for wind energy development.

DNR Administered

DNR administers and managgpproximatelysixmillion acres of fee title lands across the state. These
lands are predominately state forests and predominately located in North Central and ddstth
Minnesota. However,DNR administered landdsoinclude a range of other conservation lands located
throughout thestate. The largest blocks of these other lands are Wildlife ManageAreas, the rest
being comprised of Scientific and Natural Areas, State Parks, Trails anchottieigssuch as water
access sites, and administrative facilitie$he ast majority of DNR administered lands are designated
under the outdoor recreation system, undstinnesota Statutes, section 86A.05.

About 2.5million acres of DNRdministeredlands ae School Trust lands. School Trasdtus is
sepaate from designatin under the @tdoor RecreationSystems. DNR has additiorrasponsibility to
generated revenue for the Permanent School Trust Fund from these lands. This fiduciary responsibility
is separate from theurposes for each type of uninit purposes estatdhedunder Minnesota Statutes,
section 86A.05

Navigable Waters

The State of Minnesotaas granted ownershipoy the federal governmentof the beds of navigable
waters though riparian landownermaintain aright to reasonable usef these same lands Currently
there is no universal list of navigable waters in the state. T&eQdrp of Engineers has developed a
list of navigable waters but it only listsajor water ways and associated reservoirs. Navigability is
based on the abilityo and evdence of use in commerce at the time of statehoodNavigability is
generally determined on a cadm-case basis. Determination of navigability can be an expensive
process that must withstand litigation and may include archeological survey and othdr fiel
documentation methods.

® School Trust lands are those lands granted by the United Statéisef use of schools within each township
(Sections 16 and 36), the swamp lands granted to the state, the indemnity trust lands granted to the state if the
United States had previously patented title to Section 16 or 36 in a township, and the intermalenent lands
granted to the state.
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TaxForfeit Lands¢ Gounty Administered

The state holds title to taforfeit lands in trust for the taxing districts. The 87 counties administer the
tax-forfeit lands within their respective counties. Haxfeit landscomprige over 2.8 millionacres of
land throughout the state, with the vast majority of téorfeit lands located in Northern Minnesota.

MN DOT Administered Lands

The Minnesota Department of Transportation (MNDQManages approximately75,000 acres of
Rightsof-Way (ROW)throughout the state. These ROWSs are needed to operatelrite¥state and
trunk highway systems. However, much of the MNDOT R\ldsin easementor even through
prescriptive rights. Fee title ROWs aréheld by the State for laInterstate Feeway ROWsind some
trunk highways MNDOT holdings also include travel rest agast of the Outdoor Recreation System)
mainterance facilitiesand gravel pitscattered throughout the state.

State Lands Administered byh@r Agerties

Many state agencies hold land to support their administrative neeldgpartment of Administration
oversees much of the core hatgd) located in the capital complex and other St. Paul locations.
However, state holdings that may lmost suited tosomekind of wind developmengre those wih
large campuses, such &epartment of Corrections FacilitieState Hospital facilitieand Minnesota
State Colleges and University Campusé@$ese sites will have dramatically different issues associated
with wind energy development than will DNR administered facilitiesgencies witttustodialcontrol of

real propety are identified in Appendix 3.

University of Minnesota

The University of Minnesota has several types of land holdimajsdingthe main Twin Cities Campuses,
Greater Minnesota Campuses (Crookston, Duluth, Morris) as well as the Agricultural Research and
Outreach Centers (ROCs) operated by the Extension Servibe.addition to the campuses, the
University of Minnesota holds télto the approximately 26,500 acres &ermanent University Fund

lands Though the DNR administers and manages those lands on behalf of the Univérsiy.this

time, the University has installednd operates auitility scaleturbine at the West CentteROC at Morris

and is working to install a second turbind his project feeds power to the U of MN system and will also

be part of a research program focusing on hydrogen production.

6 Permanent University Fund land in Minnesota includes those lands granted by the United States to the
University by act of Congress in 1861 for development of the university system (see Minn. Stat. Sec. 92.03), and
the salt spring lands granted to the state (see Minn. Stat. Sec. 92.05).
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Section 2:Benefits and Gsts ofUsingSate-Owned Lands forWind Energy
Systems

The primary financial benefit from wind development leases would be revenue generated under the
lease The primary financial cost would be forgone opportunities to harvest commercial timber. Other
costs, such as negotiating leases anme sianagement, are presumed to be relatively minor or relatively
constant regardless of wind developmenihis benefit and cost analysis providecomparison of 100
year revenue streamsassociated with aspen pulpwood production and leasing lands for wind energy
development. The report will also provide a high lewglalitativeassessment of how wind development
might impact various public benefits derived from wind energy generally dardved from current
public lands management.

Timber Production Revenue:

The value per acreof timber saleswas calculated under several scenarios The basic method for
determining value was to establish a 100 yeavenue streamassociated with comercial timber
harvest and then discount grevenueback to present value using Excel spreadsheet functiohsvas
assumed that the real price of pulpwood will remain constant (that is mirror broader inflaaip$30

per cord The timber revenues gre based on the assumption of a highly productive timber stand,
producing40 cords per acre on a 60 year rotation. Seven scenarios based on initial stand age were
evaluated.

There will be one or two timber harvests during the 100 year analysis peependng upon the initial
stand age. In addition, the analysis assumes that the value of the standing timber in year 100 is the
same as commercial pulpwood ($30 in 2010 dollarsihe value of the timber revenue increases with
initial stand age. Téioccurs for two reasons: 1) the older the initial stand the more value is captured
from growth that occurs prior to the analysis period, and 2) earlier harvest of older stands is valued
higher in the discounting process.

The analysis varied discounttea from 0% to 5%. Choice of discount rates has a significant impact on
determining the present value of timber revenue. Lower discount rates tend to increase long term
values, and higher discount rates tend to decrease long term valukgeal discounrate of 3%is a
discount rate ypical of public sector benefit cost analysis. Private sector investors will typically use
higher discount rates to reflect greater cost of capital or shorter investment horizons that the public
sector. The analysis isased on real dollar values rather than nominal dollar values. It is assumed that
wood prices will track with general inflation, and therefore inflation rates are eliminated from the
analysis.

The present value of timber revenue per acre ranges fabmut $250 to $1,600 per acre at a 3%
discount rate. The value of the timber harvest will, of course, vary based on rotation length, stumpage
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price and site productivity. The assumptions used hear are intended to generate relatively high timber

revenuein order to provide a conservative comparison between timber and wind development.

Tablel: Per AcrePresent Value of Timbd&evenudor Alternative DiscounRates and Stand Ages.

Discount Initial Stand Age
Rate 0 years 10 years 20 Years | 30 Years | 40 years | 50 Years | 60 Years
0% $2,004.00 $2,205.00 | $2,400.00| $2,601.00| $2,802.00| $3,003.00| $3204
2% $476.72 $584.56 $709.11 | $892.14 | $1,109.19| $1,367.68| $1.820
3% $245.51 $326.02 $430.31 | $588.76 | $798.10 | $1,075.85| $156404
5% $70.36 $112.29 $179.58 | $294.05 | $479.54 | $780.72 | $1311.31

Assumptions

Harvestage: 60 years

Yield: 40 cords

Growth rate: 0.67 cord per year

Price: $30 per cord (2010 dollars)

Standing timber value $30 per cord (2010 dollars)

(year 100)

Wind Lease Revenue Generation

Just as with timber revenue, wind leasing revenue will vary between sites. High quality sites, in terms of
wind resource cost to developnd access to transmission, will garner higher market values than low
quality sites. TMis analysis is basedn the wind lease MN DNR has executed with Mountain Iron
Economic Development Authority accordance with Minnesota Statutessction92.502

Lease paymeuntare set for pre and post turbine construction. Reengruction payments are $5 per
acre for upto three years, and then $10 per acre for tgptwo years. If no turbines are installed by the
end of five yeardoth partieshave the right to terminate the lease.Postconstruction payments are
$2,000 per megaeatt of installed wind capacity. For this analysisyas assumed that the project
would includefour 1.5 megawatt turbinesvith a total capacity of six megawatts'he post construction
payments would be $12,000 per year for a 320 acre lease. feusayment rate on a per acre basis is
assumed to be $37.50 per year per acre.

A similar 100 yearevenue streanmwas created for a wind project using the same initial stand ages and
discounted with the same discount rates the timber revenue analysis @ae. This provides the
opportunity to directly compare revenue straefrom a wind project versus traditional timber harvests.
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The wind revenue analysis sought to be conservative. Lease payments are assumed to stay at $2,000
per MW in 2010 dollars. EhMountain Iron EDA wind lease provides for escalators based on any
escalators that the project might negotiate with a utility customéris assumed that escalators will be
provided and match general inflation rates, so that the actual lease paymehtsemiain constant in

2010 dollars. It is assumed that the annual payment escalates on average with inflation. However, the
revenue assumptions also assume that the project developer will execute a lease right to remove
vegetation on the entire parcadliminating any timber revenue from the whole site. However, many
wind projects in forested areas onmyuch smaller areagbout 5 acreper turbine, foraccess roads and
turbine sites. This analysis assumes that the lease will not be renewed afterea@sy It further
assumes that there will be no timber production or revenue on the site after the wind project is
decommissioned. This last assumption is not realistic, but was used to simplify the analysis and provide
an extremely conservative revenestimate.

Table2: Per Acre Present Value of Wind Lease for Alternative Dis€aties$ and Stand Ages.

Initial Stand Age

Discount Rate 0 10 20 30 40 50 60
0% $1,027.50| $1,027.50| $1,027.50| $1,027.50| $1,837.50| $2,047.50| $2,227.50
2% $746.14 | $746.14 | $746.14 | $746.14 | $1,540.26| $1,746.14| $1,922.61
3% $643.09 | $643.09 | $643.09 | $643.09 | $1,429.49| $1,633.38| $1,808.14
5% $487.96 | $487.96 | $487.96 | $487.96 | $1,259.39| $1,459.39| $1,630.82

Assumptions

Wind project life 30 years

Operation commences Year 4

Project capacity 6 MW

Projectarea 320 acres

Year 1 and none thereafter

40 years and older

$30 cord (2010 dollars)

$0

0.67 cord per yeafd0 cord on a 60 year rotaion)

Timber harvest
Commercial timber
Commercial timber price
Non-commerciakimber price
Growth rae:

The net present value of the wind lease ranges from $643 per acre to $1,800 per ac3éodistount
rate. The primary difference between wind development scenaritiseisralue of timber harvated in
year oneto clear te site for the wind project
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Wind - Timber Revenue Comparisons

Table3: Comparison of Wind Lease and Timber Revenues @ 3% Discount Rate

Initial Stand Age
Revenue Scenario 0 10 20 30 40 50 60
Wind $643.09 | $643.09 | $643.09 | $643.09 | $1,429.49| $1,633.38| $1,808.14
Timber $245.51 $326.02 $430.31 $588.76 $798.10 $1,075.85 | $1,583.91
$397.58 | $317.07 | $212.78 | $54.33 $631.39 | $557.53 | $224.23
Difference

This analysis suggedtsat where the opportunityexistswind energy leasing will generate more revenue
for the Statethan commercial timber harvest. his is @rtly because avind project returns more
income in early yearand forestry returns more income in the later yearsThus, apresentvalue
analysis will tend to favor wind energy. However, one hasaarly eliminatethe time-value of money
before timber harvest becomes more financially attractivehis analysis did suggest that 30 year old
pulpwood stands are leastfncially attractive for converting to wind development.  This is the result
of the assumption that the material has no commercial value, and that the lost harvgsar 30would

not have been as heavily discounted as the younger stahidsvever, thebenefit ¢ cost ratio will vary
from site to site based on both the potential wind lease revenue and the forgone timber harvest
revenue. Each potential lease would require an economic evaluation prior to being executed.

The wind revenues were calculatedery conservatively and the timber harvest revenuesre
calculated optimistically.The assumed pulpwood stumpage used ($30 per cord) is considerably higher
than current market conditions. Also, no forest management costs were ascribed to the timber
production scenarios. The wind lease scenarios assumed that the entire 320 acre parcel would be
cleared of trees eliminating any forestry activity. The wind lease scenario also assumed that there
g2dz R 0SS y2 tSIFaS SEGSya&an2yfisauld liceiMibatia med Nasg \ibéld 2 F
be sought and turbines replaced after the end of the praojemnerating revenue in the later years.
Further, the analysis assumes that there would be no forestry activity-peistd development, even if

the lease was not extended. Even using these assumptions, wind etevglopmentleases will
deliver morepresent valuerevenue per acre thagonventional aspen pulpwood managemeni hese
assumptions that overall maximize assumed timber scenario revemge nainimize wind scenario
revenue was used in lieu of further sensitivalyalysis.

Mineral Leases:

The report did not conduct a revenue comparison between wind leases and mineral leases. It is
assumed thatwhere marketable resourcescist,mineralleases will generathigher revenue than wind
leases. As with timber production, wind leases need to be financially evaluated on-layezese basis

in order to ensure appropriate management of the fiscal benefits.
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Wind Buffer Leases

The Sate alsohasthe opportunity to issues wind buffer leasedn this case, th&ate couldprovide a

leasetouse thei I 1SQa 6AYR NBaz2dz2NOS o6& [fft26Ay3 | GdzZNDAY
area (three offive times the diameter of the wind turbines tars). The revenues from such leases are

typically much smaller than payments associated with the actual turbine, but weayd likely be
structuredsothat there isno lost income or use of the state land for existing purposes.

The lease paymentor the wind buffer zone lease on the Casey Joneswrad a ongime payment of
about $450per acre for the 30 year term of the lease. There was no fiscal cost imposed on the state
other than the staff time required to negotiate and execute the necesseggl documents.  The
transaction costs should decline over tirae DNR becomes more familiar with such agreements.

Non-Financial Benefitand Cost®f Wind Development on State Lands

Thee are nonfinancial benefits and costs associated with leagistate lands or wind resources to
developers. The environmental and recreational impacts of wind developnmamistate landsvould
constitute the major norfinancial cost of wind development on state landsDepending upon the
specific unit involvedts designation under the Outdoor Recreation System, the natural resources on
site and the recreational activities provided these costs can be very significant and unacceptable. These
impacts are more generally described in Section 3 belde first sép in responding to a proposal for

a lease must be thoughtful site specificassessment of the suitability and impact to natural resources
and recreational us¢hat would be created by the project.

A significant benefit of making state lands potetifiaavailable directly or through buffdeases would

be to expand the niverse ofland potentially availabldor wind development. Leasing state lands or
wind buffersmayalso help to keep larger wind projects more compact, thereby reducing development
costsand the overall project footprint Wind buffer leases can provide a good neighbor benefit to the
owners of land adjacent to s lands. Wheravind buffer setbacks do not appreciably contribute to
the protection of natural resource or recreatidnaalues, adjacenowners would nothave reduced
opportunities to lost wind turbines and recedhe associated paymenftsom the project developer

The State of Minnesota has supported and encouraged the development of wind enetgy farimary
reasors; 1) the economic opportunity associated with the development of astdie energy resource

and 2) the reduced environmental impact of wind energy relative to other sources of electricity. As a
non-combustion source of electric power, wind energy daes emit any pollutants to the air as a part

of normal operation. Nor, once constructed, does wind energy induce land disturbance as part of a fuel
cycle. Finally, wind energy requires no water resources for operation. In siordoaventional
thermal power plants are enormous consumers of water resources.
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Section 3: the effects of wind energy systems on stabevned lands

Energy production, in all its formsreates significant environmentalmpacts Wind energy, while
providing an overall reduction of environmental impacts, does have its own irapRciorly sited or laid

out wind projects can have very significant negative impacts on natural resources and associated
recreational opportunities. This section is intended tprovide a high level overview of the types of
impacts thatcan occur in association with wind energy development. It is not intended to be an
exhaustive environmental analysis or reviemor is it intended to identify specific parcels where wind
energy avelopment would or would not be acceptabl@he environmental and recreation impacts of
wind development will vary from sito-site. DNR will not move forward in pursuing a wind lease
without a thoughtful assessment of suitability and impacts.

Desciption of Wind Energy Development

Wind energy development occurs at a variety of scaleSommercial scale wind developmertihe
subject of this reportcanvary from a single wind turbine of MW to several hundred turbines spread

over many square milesProject development will typically consist of four phases; 1jcprestruction

site assessment, 2) construction 3) operation and 4) decommissioning. Preconstruction site assessment
will likely involve the installation of a metrological tower for ore tivo years. These towers are
typically supported with guy wires. Construction involseddingroads and clearingand asneeded to

move heavy equipment and facility components on si@onstructionrequiresthe operation of heavy
equipmentto erectthe wind turbines and ancillary facilities. Construction will vary with project size, but
typically occur over one to two yearsEach turbine will require up to five acres of cleared land during
the construction phase. The operation phase will typidgallast for approximately 25 to 30 years. The
primary onsite activity will be maintenance. Periodic heavy maintenance requiring large cranes can be
anticipated. The final phase is decommissioning. After the turbines reach the end of their useful life,
they must be removed from the site. Other ancillary facilities, such as substations, power lines and
access roads, must also be removed if the site is not repowered.

Modern commercial wd turbines arevery large. They can produce frane to three MW of electric
powereach The turbines are supported on steel towers ranging in height from 230 to 330 feet (70 to
100 meters) in height. The rotor blades that drive the turbine also range in siz280880feet (70 to

100 meters)in diameter. The overall height of the structummay range from 350 feet to nearly 600
feet. Wind turbines with in a wind farm are spaced to reduce wake interference between individual
wind turbines. A wind project may require tga square mile for everen MWsof project capacity in
order to meet setbacks and properly space individual turbines.

Although the size and density of wind developments are a factoRiS G SNYAY Ay 3 | LIN
environmental effectsthe primary concerns currently center on the whettee wind turbines and
ancillary facilities are sited.
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Construction

Construction of wind developments includes such features as access roads, tower placement, crane
walk, collector lines, transmission lines and substations. Environmental effects rédatedstruction

of these features are typical of construction activities and include: erosion and sedimentation from
areas where soil is exposed, introduction and spread of invasive plant species from construction
equipmentand fill materials temporary weéland impacts during constructiorand direct habitat loss

from constructionof access roadgurbine pads, and substations

Habitat Fragmentation

Habitat fragmentation occurs when wind energy development projectak habitat into smaller tracts

by removng vegetation and alténg the landscapewith project infrastructure (i.e. access roads,
collector lines, transmission lines, substations, and turbine towersyhe degree of habitat
fragmentationis dependent orthe location and layout of the project arits facilities.Fragmentation
results in direct habitat loss, decrease in interior habitat (more habitat edge),esrhalbitat patch sizes

and habitat isolation These changes will likely result in a shift from spegsiring larger habitat
patch sies to generalist edge speciesMany of the speciesequiring interior habitats arealready
classified aspeciesof greatest conservation need or state listed. Species using interior forests or large
tracts of grassland would be impacted the most frore thss of suitable habitat due to fragmentation.

Birds and Bats

Bird and bat fatalities occur when they strike the blades of operational turbines or for bats that
experience barotrauma (pressure change causes t@mgorrhaging. Longer lived speciestiia lower
reproductive rate are more susceptible to population level impadise degree to which this occurs and
the relative risk compared to other activities that cause bird and bat mortality (i.e. communication
towers, buildings, and cars) is the gaitt of recent and pending scientific inquiry. While the influence of
wind turbine mortality to a species population and future existence is uncertain, it is clearly understood
that turbine siting is a key factor inftacing bird and bat fatalities. Pdwrsited projects in eastern
states have been associated with large numbers of bat fatalities.

Avoidance

Wildlife avoidance or displacement can occur when turbines are constructed in areas with avian species
that are sensitive to tall structures, noisad shadow flicker from turbines, or increased vehicular traffic
from operation and maintenance activitiesForest interior avian species will avoid forest areas
fragmented by wind energy developmergnd many grassland avian species prefer open horizdres

result of avoidance is a reduction in available habitat that supports the species. The impact of wind
projects on avian species is undergoing scientific investigation, but the current literature on the subject
indicates that some grassland bird specivill avoid otherwise suitable habitat due to the presence of
wind turbines.
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Rare features

Rare features include stafested plant and animal species and Minnesota County Biological Survey Sites
of BiodiversitySignificance.Species statdisted as thmeatened or endangered are protected under
aAyySazidl Qa Sy RI yMinSad@aRStatuitedSeatios 84.089%) @nd @ssociated rules
(Minnesota Rulespart 6212.1800 to 6212.2300 and 6134). Effects to rare features from wind energy
development are siiifar to other species and habitat effects such as habitat fragmentation, fatalities,
and avoidance.In addition, given the low population sizes and/or statewide extent of rare species,
detrimental effects to these species may result in significant impaicopulation or statewide levels.

The Wind Advisory Committee Recommendations to the U.S. Fish and Wildlife Service emphasized the
presence of rare features as a site feature that would warrant consideration of other sites for wind
development or colleion of additional information to understand the effects to rare featufes

Loss of Working Forests

alAyySazidl Qa F2NBad Ay RdziordkiGErawhdatérial. Cdrcghtyated larged S G A Y
scale development of wind energy on productive forest lands could begin to impact timber supplies
locally, if large treeless clear zones are required around each turbine. These impacts can be managed

by minimizing clear zones around wind turbines ineted areas to a level sufficient to construct,

operate and maintain the wind turbines and ancillary facilities.

Recreation

Recreational impacts are more subjective and harder to assess due to the differences in how individuals
define the quality of theexperience. Wind projects change the viewshed and create noise, shadow
flicker, and traffic. Many outdoor enthusiasiacluding hunters, trappers, fishermen, trail users, bird
watchers, and hikers seek an outdoor experience away from noise, commotemmnade structures
andthe opportunity to come into contact with wildlife Safety of the outdoor enthusiast must also be
considered because turbines, on rare occasion, can malfunction resulting in fires, falling debris, or have
ice shedding from the blag. Wind developers may seek to close a project area to public hunting
during construction and maintenance activities out of concern for worker safety.

Cumulative Impacts

Wide spread activities that have small incremental impacts can have acgnifhpact in aggregate.
Individual wind farms may havémited impacts on natural resources, working forest lands and

7 US Fish and Wildlife Service Wind Turbine Advisory Comnfitteamble to Committee Recommendations:
Committee Policy Recommendation: Committee Recommerg@igdelines, March 4, 2010

The committee was BIS Fish and Wildlife Service andustrysponsored work group that developed a
recommendations on the identification and evaluation of wildlife impacts associated with wind energy
development proposals.
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recreational opportunities. However extensive wind development on state lanaisght pose aisk that
the cumulative impacts to the resirce and use of the resource will be unacceptable.

Siting

Wildlife professionals, the scientific community, and wind industry professionals agree that
environmental effects from wind energy development are best addressed during project siting. A
properly sited project that avoids sensitive habitat and landscape features could result in very little
environmental effect, while just one poorly sited wind turbine could result in unacceptable
environmental effects. Th&)S Fish and Wildlifé&/ind TurbineAdvisory Committee and the Minnesota
Department of Commerce, Office of Energy Security, Energy Facility Siting Program recommend a tiered
approach to assessing the suitability of sites for wind energy development. This tiered approach focuses
on identifiation of species of concern, important habitat features, large tracts of intact habitat, and
areas where development is precluded such as scientific and natural areas, federally designated critical
habitat, or high priority conservation areas. The preseviciese types of features can result in more in
depth investigation of the site to identify potential risks, or a decision that the site is not suitable for
wind development.

Section4: Recommendations for a regulatory system and restrictions thatl wil
be necessary to protect the state's land and water resources when using state
owned lands for wind energy systems

ExistingRegulatory Controls

The environmental aspects ofimd energy projec are regulated by either local government or the
Minnesota Pubc Utilities CommissiofPUC) If the project is under five megawatts in capacity, then
the local government with land use control authority is responsible for the permitting of wind energy
projects. If the project exceeds five megawaitss subjet to the authority of theMinnesotaPUC.
However,counties may take a delegated authority to permit wind projectdaig5 Megawatts under a
zoning ordinance complianwith PU@ danuary 11, 20080rder Establishing General Wind Permit
Standardswhich esablishes minimum standards consistent with state permitting practicGhe PUC
process is supported by the Minnesota Office of Energy Security which conducts environmental review
on all wind projects permitted by the state. This environmental rexdaed/ PUC site permitwill apply

to all projects regardless of their location on state or privately owned lands.

8 Minnesota PublidJtilities Commission Docket No. ER@9/M-07-1102
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The DNR will revievand evaluatenatural resourceand recreationalmpacts prior toissuing a lease that
would enable groject developer to apply for a PUC perimigolvingDNR administered lands.

Authorities for DNR Administered Lands

The DNR has multiple authorities that could be used to establish wind energy development leases on
state lands. Minnesota Statutessection92.50 provides general authority to lease state lands for a
variety of purposes including commercial use. However, this statute limits the Commissioner of DNR to
lease terms of no more than 10 years. The Commissioner can extend commerciafdeasperiod of

up to 40 years with the approval of th&ate Executive Council (Governor, Lieutenant Governor,
Secretary of State, State Auditor, and Attorney General). This statute is not well suited for wind
development because of the limitation ohd leaseduration or cumbersomeness dbtate Executive
Council Approval. The Commisg&ipof DNR has additional authority iessue commercial leases of
state forest lands under Minnesota Statutes, sec®@nl7for up to 21 years.

Minnesota Statutes, s#ion 92.502 waspassedin 2008 to provide the Commissioner witxplicit

authority o a SY 4G SNJ I on @SIFN £SFasS 2F flIyR | RYAYyAaidSNB
projectt. The Legislature then directed the Commissionemntmgotiatea lease with theMountain Iron

Economic Development Authority for a specific parcel of land in St. Louis Colmy Statutes

authorizing DNR to issue a 30 year wind lease did not direct or explicitly authorize rule makieg.

DNR will require rule making authority éithen appropriate rules prior to any significant effort to lease

lands to wind developers.

Authorities for NoADNR Administered Lands
Gounty AdministeredTaxForfeitLands

The Minnesota Legislature has provided St. Louis County with authority to entea Blioyear wind
leases on countgdministeredtax forfeit lands™® No other county iexplicitly authorizedto enter into
wind development leases on tax forfeit lands.

Other Agency Administered Lands

DNR Staff did not evaluate the statutory authority for other agencies or managers of state owned lands
to lease those lands to wind energy developershey will each be subject to the laws and rules
governing their use ahmanagement of land.

ExternalConstraintson DNR Administered Lands

9 Laws of Minnesota 2009, Chapter 176, Article 3, Section 12
10 Minnesota StatutesSetion 92.502
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Pittman-Robertson AcFederal Aid

The 5 b wRidsion of Fish and Wildlifeeceives significant financial suppdrom the US Fsh and
Wildlife Servicaunder theFederal Aid i'Wildlife Restoration Act of 1934 amended, (also known as

the PittmanRobertson Act). When the Section of Wildlife uses federal aid in the acquisition,
development or management of Wildlife Management Areas, a federal interest in those lands is
estalished. This federal interest obligates DNR resource managers to abide by strict rules that are
intended to prevent the diversion of federal aid from its intended purpogkhis includes aestriction

on the use of federal ajdand therefore propertiesvith a federal interestfor the purpose of producing
revenue. Before any WMA land could be leased for wind development, federal aid clearance would be
required. Much of the WMA land base has a federal interest.

Land and Water Conservationrfel

ThelLand and Water Conservation Fund Act of 1965 authorized a program to provide matching grants to
state and local governments to acquire and develop outdoor recreation facilities. Lands and facilities
acquired and developed withand and WateConservation (LAWCORN)Nds must remain available for

the intended recreational purpose in perpetuity unless a conversion with replacement is approved by
the Secretary of the Interior. LAWCON funds and associated restrictions are widely incorporated into
State Parks, and may impose limitations on the ability of the state to lease those lands for wind energy
development.

Timber Certification

DNR administered commercial forest lands are certified urmb#h the Sustainable Forestry Initiative

and the Forest Stewardship Coungtograms  These are independent third party certification
programs that seek to ensure thédrest products are produceffom sustainably managed forests.

This certification provides value to key Minnesota forest producidustries through enhanced
marketing and access to key markets. Maintaining the certificates on DNR lands requires adherence to
specific guidelines such as the protection of high conservation value forests. Wind energy development
on foreskd lands wil need to be accomplished within the constraints of these forest certification
programs.

Recommendtions for Regulating Wind Development DINR Administered Lands

DNR will need to develop rules for guiding any significant development of wind enesjygleaThese
rules must address tavissues; 1) mechanisms for faind efficient transactions and 2) mechanisms for
protecting natural resources and recreational opportunities.

Currently, when making resources, such as minerals and timber, or landdedor private commercial
use the DNR uses a mix of set fees, negotiated transactions and public aucfibesgoal of all
transaction processes is that they are fair, open and efficient. DNiBwill seek to secure the full fair
market value for angtate resource that it sells or leases for private use. The process should not favor
one market participant over another, but the cost of transaction also needs to be managed at a level
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commensurate with the value of thdransaction State lands could b leased throughsome
combination of public auction and negotiated leases.

Public Auctiorof State Wind Development Leases

Wind leasing could be patterned enineral lease auctions.TheDivision of Lands and Minerals accepts
industry nominations for gecific potential mining sites. The nominations are confidential for three
years. Sites that have significant industry interested are subject to an interdisciplinary review of natural
resource impacts.Then if acceptablea site is included in a publiease auction.Wind development
leasescouldfollow this approach afollows. 1) request that companies engaged in wind development
projects nominate areas they would like to see the DNR offer at a sale; 2) DNR staff wouldamiew
screenthe nominated areas for natural resource concer@utdoor Recreation Unit suitabilitgnd
appropriate legal control3) for sites passing internal revieWNR would notify public interest groups
and prospective bidders of the areas under consideratsond 4) require bidders to submit sealed bids
on areas that a company would establish its project. This option would rekpgislatve authority for
DNR developules necessary to carry such a program out.

Negotiated Leases

A second option for the issuancé wind development leases would be for the DNR to negotiate leases
as opportunities arise on a cabg-case basis The process could be generally structured as followk:
developers interested in specific parcels or units would contact the DMEjuest a wind lease2) DNR
staff would reviewand screerthe nominated areas for natural resource concer@sitdoor Recreation
Unit suitabilityand appropriate legal contrpB) for sites passing internal reviewggotiateterms and
conditions of a lease.The terms and conditions would include both financial consideration as well as
actions to avoid, minimize and mitigate impacts on natural resourddss option would also require
Legislative authority for DNiR develop rules necessary to carry such agsam out.

Environmental Protections

In either a auctioned or negotiated lease arrangement, the sites involved would be subject to
appropriate environmental review to evaluate the potential impacts, means of avoiding, minimizing and
mitigating impacs. Environmental review woulet minimum address the types of concerns and issues
raised inreview of winddevelopment on private lands.

In all cases, regardless of general Outdoor Recreation System unit suitability or mechanism to issue a
wind developnent lease, the DNR would exclude wind turbireesd ancillary facilities within the
following types of natural resources:

1 public waters or wetlands doetween adjacent wetlands
1 native prairies
91 ahigh conservation value foresncludingdesignated oldyrowth forest sites
9 a ste of Outstanding Biodiversity Significance
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1 a natural heritage registry site, whedevelopment is incompatible with the preservation of
the registry element.

The DNR would alsgenerally restrict wind turbines anancillaryfacilities from the following types of
areas

adjacent to wetlandsxind public waters

adjacent to native prairie

a gte containing listed species

a ste of high biodiversity significance

91 adjacent to designated old growth forest

=A =4 =4 =4

Standards for siting angbrotection of resources on states lands will evolve with the scientific
understanding wind energy impacts on natural resources.

Section 5 Suitability of StateOwned Landsdr Wind Energy Development Bsed
on Their Designation as Units of the Outdoor Recreation System under
Minnesota StatutesSection 86A.05.

Outdoor Recreation System

Minnesota Statutes, Section 86A.05 establishes the Outdoor Recreation System. This act provide a brief
description and legislative purpose for different lanthnagement units. These units are primarily
administered by the DNR, and the bulk of DNR administered lands are desigsatag of the Outdoor
Recreation Systemnits. **

This report provides a generalized suitabilitglassificationfor each type of bnd management unit
established in the Minnesota Outdoor Recreation System uhMienesota Statutes, Sectid@6A.05. An
internal DNR work group was organized in 20ff&r the Mountain lron EDA wind projectvas
proposed. This interdisciplinary team evaluated the suitability of different uniBNR administered
landsfor wind energy development.This report incorporateand expands upon that effort.

TheDNRidentified three suitability classificationfor wind energy developmereasing. In consultation
with the Minnesota Department of Transportation and Minnesota Historical Society, these

11 The DNR administers approximately 800,000 acres of land that is yet to be designated under the Outdoor
Recreation System. The majority of this land is administered by the Division of Forestry in a manner consistent
with State Forests. A fraction of this land, which is not suitable for commercial timber production, is managed by
the Section of Wildlife in manner consistent with Wildlife Management Areas.
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classifications have been applied to units of the outdoor recreation system esteredl by those

agencies.
Table4.

Thee classifications are defined belamd appliedto the Outdoor Recreation System in

Table 4: Outdoor Recreation Unit Suitability Classification for Wind Energy Development

Outdoor Recreation System Recommended Reason
Designation Suitability
Classiftation

State Park Restricted Generally inconsistent with the statutory
purpose

State Recreation Area Restricted Generally inconsistent with intensive
recreational use.

State Trail Restricted Trail ROW will not be compatible with trail ug

or the safety of trail users.

State Scientific and Natural Are

Excluded

Inconsistent with the statutory purpose

State Wilderness Excluded Inconsistent with the statutory purpose
State Forests Allowed with Statutory authority for commercial leases ar¢
Conditions exists for state forests, wind would be
consistent with that historical precedent.

State forest subareas (Day use| Restricted Inconsistent with the uses associated state

campground or forest subareas and user safety

State Wildlife Management Restricted Generally inconsistent with the statutory

Areas purpose. Federal Aid restrictions will likely
apply.

State Water Access Site Excluded Inconsistent with size and use.

State Wild, Scenic and NA These are not state owned lands, but are

Recreational River subject to land use controls that will likely
restrict wind energy development.

State Historic Sites Restricted Managed byMinnesota State Historical
Society. Generallynconsistent with the
statutory purpose.

State Rest Area Restricted Managed by Minnesota Department of
Transportation. MN DOT will be conducting
an Accommaodation Policy Study and will
address wind enesgdevelopment within that
process.

Aquatic Management Areas Restricted Generally inconsistent with the statutory
purpose

Undesignated Lands Allowed with These lands are managed outside the ORS,

Conditions generally managed as a WMA or State foreg

based on their capacity to support commerci
timber production.
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Outdoor Recreation System Suitability Classifications

Excluded These units are not suitable for wind developmento wind power developmentvill be
permitted on thesestate-ownedlands Development buffers will beonsideredin this categoryonly
underexceptionakircumstances andnder tightly controlled manageant conditions.

Restricted: These units are generally not suitable for wind developmeit/ind power development
will only beconsidered o thesestate-owned landsif there are exceptional wind resourcesid there
are exceptional reasons for harvegiithem Any wind development will be subjecttightly controlled

management conditionsDevelopment buffers may beonsideredin this category, but onlyn limited

circumstances and with appropriate management conditions

Allowed with Conditions The® unitsmay be suitabldor wind development Prior to considering a
lease, potential environmental impacts must be vetted and any leasedssuestinclude appropriate
conditions to minimize and mitigate environmental and recreational impadevelopment buffers may
be considered irthis categorywith appropriate management restrictions

School Trust Lands

School Trust lands are those lands granted by the United States for the use of schools within each
township (Sections 16 and 36), the swaands granted to the state, the indemnity trust lands granted

to the state if the United States had previously patented title to Section 16 or 36 in a township, and the
internal improvement lands granted to the state.

The Legislature specified that tigeal of the Permanent School Funds was to secure the maximum long
term economic return from the school trust lands consistent with the fiduciary responsibilities imposed
by the trust relationship established in the Minnesota Constitution, with sound ahttgsource
conservation and management principles, and with other specific policy provided in staté law.

SchoolTrustland status is independent of the Outdoor Recreation Systisignation School Tust
lands have been designated under several ofGhedoor Recreation System units. ndésignated lands
are also predominately Trust Fund landSchoolTrust lands are predominately adnistered by the
Division of Forestry. Because of the direction to secure maximumtéongeconomic return from
schod trust lands, it is appropriate to provide additional consideration to opportunitickeése these
lands for economic use such as wind energy development.  However, the revenue generation
obligation is subject to limitations imposed by sound naturalotegce conservation and management
School trust fund status wodilnot automatically make a site eligible for wind energy development
leases.

12 Minnesota Constitution, Article XI, Section 8; Minnesota Statutes, Section 92.025
13 Minnesota Statutes, section 127A.31.
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Many School fhist land parcels are scattered and isolated from larger DNR management units, often
Section 16 or 36 of a townshipAs thesanay not bedesignated under the Outdoor Recreation System,
have additional fiduciary responsibilities aate more challenging to efficilg manage for commercial
timber production theyappear tobe the most generally suitable sites for wind energy development.

Section 6:Conclusions and Recommendations

Wind developers haveperiodically expressed interest in leasirsgate owned landsfor project
development. While it is not clear how large the opportunity is, wind energy development will likely
generate higher levels of revenue than commercial timber production, where wind development is
feasible.

However, wind development can hawsignificant and unacceptable impacts on natural resources
associated with state lands, particularly DNR administered lands. Any proposed wind development

f SFAS 62dzf R NBI|dZANBE adzidlF oAt AdlGe AONBSyYyAyatodl aSR
System and the potential impacts to the natural resources and recredtim@associated with the site

Currently the DNR has statutory authority to enter into wind energy development leases.  This
authority is general, and has allowed tlBNR to react to limited instances where a wind lease was
appropriate. Howevetp comply with the Minnesota Statutes, chapter tdle makingregarding wind
leasingis necessary Yet, existing statutory authorities do not provide specific authorization for rule
making.

The DNR recommends that thedislature modifyMinnesota Statutes, extion 92.502 to enable the
agency to conduct the necessary rule makindrule making would) estdlish the process and
guidelines to evaluate thsuitability of and standards favind development on DNR administered lands
and 2)establishthe mechanisms to negotiate and issues leases to wind energy developers.
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Appendix1l: Maps of Wind Resourcesd State Lands

Minnesota State Lands and Known Wind Turbiraso Included Electric
Transmission Lines and Substations

Minnesota Wind Power Potential at 30 Meters above Ground Surface and
Electric Transmission Lines and Substations

Minnesota Wind Power P@ntial at 100 Metersabove Ground Surface
and Electric Transmission Lines and Substations

Wind Power Potential on Minnesota State Lands at 100 Medbpve
Ground Surface and Electric Transmission Lines and Substations

Wind Power Potential on Minnesota Tai Fund Lands at 100 Meters
above Ground Surface and Electric Transmission Lines and Substations
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